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BACKGROUND: The outcome of cardiopulmonary resuscitation (CPR) may depend on a 
variety of factors related to patient status or resuscitation management. To evaluate the factors 
influencing the outcome of CPR after cardiac arrest (CA) will be conducive to improve the 
effectiveness of resuscitation. Therefore, a study was designed to assess these factors in the 
emergency department (ED) of a city hospital. 

METHODS: A CPR registry conforming to the Utstein-style template was conducted in the ED 
of the First Affiliated Hospital of Wenzhou Medical College from January 2005 to December 2011. 
The outcomes of CPR were compared in various factors groups. The primary outcomes were rated to 
return of spontaneous circulation (ROSC), 24-hour survival, survival to discharge and discharge with 
favorable neurological outcomes. Univariate analysis and multivariable logistic regression analysis 
were performed to evaluate factors associated with survival. 

RESULTS: A total of 725 patients were analyzed in the study. Of these patients, 187 (25.8%) had 
ROSC, 100 (13.8%) survived for 24 hours, 48 (6.6%) survived to discharge, and 23 (3.2%) survived to 
discharge with favorable neurologic outcomes. A logistic regression analysis demonstrated that the 
independent predictors of ROSC included traumatic etiology, first monitored rhythms, CPR duration, 
and total adrenaline dose. The independent predictors of 24-hour survival included traumatic 
etiology, cardiac etiology, first monitored rhythm and CPR duration. Previous status, cardiac etiology, 
first monitored rhythms and CPR duration were included in independent predictors of survival to 
discharge and neurologically favorable survival to discharge. 

CONCLUSIONS: Shockable rhythms, CPR duration <15 minutes and total adrenaline dose 
<5 mg were favorable predictors of ROSC, whereas traumatic etiology was unfavorable. Cardiac 
etiology, shockable rhythms and CPR duration <15 minutes were favorable predictors of 24-hour 
survival, whereas traumatic etiology was unfavorable. Cardiac etiology, shockable rhythms, CPR 
duration <15 minutes were favorable predictors of survival to discharge and neurologically favorable 
survival to discharge, but previous terminal illness or multiple organ failure (MOF) was unfavorable. 
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INTRODUCTION 

Cardiopulmonary resuscitation (CPR) has been used 
in clinical practice for over 50 years, and there have 
been many developments in resuscitation in recent years, 
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but the clinical outcomes of CPR after cardiac arrest 
(CA) especially the rate of survival to discharge has not 
been satisfactorily improved. [1] The current research 
of resuscitation still focuses on influencing factors for 
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outcomes of CPR and optimizing the effeciveness of 
resuscitation effort. [2] The recommended Utstein-style 
template 13-51 for uniform registering and reporting of 
data, as a basis of clinical research on resuscitation, 
has promoted the modification of international CPR 
guidelines/ 61 which are urgently needed in the mainland 
of China. In the present study, the data of CA patients in 
emergency department (ED) were uniformly collected 
according to Utstein template, and the influencing 
factors for outcomes after CPR were analyzed in order to 
provide some evidence for domestic clinical research of 
CPR. 



METHODS 

Study subjects 

This randomized study included 725 consecutive 
patients presented in the ED of the First Affiliated 
Hospital of Wenzhou Medical College during January 
2005 to December 2011, who underwent CA in the ED 
(in-hospital cardiac arrest, IHCA) or were imminently 
delivered to ED after out-of-hospital cardiac arrest 
(OHCA). The judging standard of CA conformed to the 



international guidelines of CPR. The exclusion criteria 
of patients included unknown arrest time, age <15 years, 
with DNAR (do not attempt resuscitation) decision, or 
incomplete registered data. A total of 725 patients were 
admitted to the ED with a mean age of 46.94±19.05 
(range from 15 to 91 years). The different factors groups 
are showed in Table 1 . 

Data registration 

The registry form of CPR, by reference to Utstein- 
style template [j ~ 5] combined with epidemiology 
requirement, was applied timely to all patients who 
underwent CA and CPR. The data entry consisted 
of patients information (age, sex, illness, etc), CA 
information (time, site, etiology, witness, response time, 
duration of CPR, the first monitored rhythm, adrenaline 
doses, etc) and CPR outcomes (ROSC, 24-hour survival, 
survival to discharge, neurologically favorable survival 
to discharge, etc). The first monitored rhythm means 
the initial cardiac rhythm recorded via a cardiogram 
monitor or defibrillator, including ventricular fibrillation 
(VF), pulseless ventricular tachycardia (pulseless VT), 
asystole, pulseless electrical activity (PEA) and unknown 



Table 1. Outcomes of the patients in different factor groups after CPR 

ROSC 24-hour survival Survival to discharge Neurologically favoi 

Variables n(%) 6 survival to discharj 



n(%) x 2 P n(%) x 2 P "(%) X P "(%) X p 



Sex 


Male 


519(71.6) 


126(24.3) 


2.192 0.139 70(13.5) 


0.143 0.705 38(7.3) 


1.452 0.228 21 (4.0) 


3.595 0.058 




Female 


206 (28.4) 


61 (29.6) 


30 (14.6) 


10(4.9) 


2(1.0) 




Age 


<60y 


526 (72.6) 


106 (20.2) 


31.859 0.000 49(9.3) 


32.310 0.000 27 (5.1) 


6.860 0.009 13 (2.5) 


3.065 0.080 




>60y 


199(27.4) 


81 (40.7) 


51 (25.6) 


21 (10.6) 


10(5.0) 




Location of CA 


OHCA 


292 (40.3) 


61 (20.9) 


6.140 0.013 38(13.0) 


0.250 0.617 16(5.5) 


1.030 0.310 4(1.4) 


4.236 0.040 




IHCA 


433 (59.7) 


126(29.1) 


62 (14.3) 


32 (7.4) 


19 (4.4) 




Time of collapse 


6 am-12 pm 


579 (79.9) 


165 (28.5) 


10.986 0.001 87 (15.0) 


3.675 0.055 44(7.6) 


4.454 0.035 20 (3.5) 


0.358 0.055 




0 am-6 am 


146(20.1) 


22(15.1) 


13 (8.9) 


4(2.7) 


3(2.1) 




Witnessed 


By medical staff 


440 (62.5) 


129 (29.3) 


8.655 0.013 65 (14.8) 


1.085 0.581 33(7.5) 


4.079 0.130 20(4.5) 


8.445 0.015 




By bystander 


264 (37.5) 


56(21.2) 


33(12.5) 


15(5.7) 


3(1.1) 






Not witnessed 


21 (2.9) 


2(9.5) 


2(9.5) 


0 (0.0) 


0 (0.0) 




Previous status 


Terminal illness/MOF 278 (38.3) 


38(13.7) 


34.628 0.000 22 (7.9) 


13.108 0.000 2(0.7) 


25.399 0.000 1 (0.4) 


10.175 0.001 




Non-terminal illness/MOF447 (61.7) 


149 (33.3) 


78(17.4) 


46 (10.3) 


22 (4.9) 




Cause of CA 


Traumatic etiology 


283 (39.0) 


29(10.2) 


58.611 0.000 6(2.1) 


53.194 0.000 0(0.0) 


32.912 0.000 0(0.0) 


11.211 0.000 




Non-traumatic etiology 442(61.0) 


158 (35.7) 


94(21.3) 


48 (10.9) 


23 (5.2) 




Cause of CA 


Cardiac etiology 


126 (17.4) 


58 (46.0) 


32.636 0.000 45 (35.7) 


61.632 0.000 27(21.4) 


54.090 0.000 18(4.3) 


61.317 0.000 




Non-cardiac etiology 


599 (82.6) 


129(21.5) 


55 (9.2) 


21 (3.5) 


5 (0.8) 




First monitored rhythm Shockable 


106(14.6) 


52(49.1) 


35.10 0.000 43(40.6) 


74.84 0.000 31 (29.2) 


102.8 0.000 18(17.0) 


77.067 0.000 




Non-shockable 


619 (85.4) 


135(21.8) 


57 (9.2) 


17(2.7) 


5 (0.8) 




Response time 


<5 min 


460 (63.4) 


140 (30.4) 


14.166 0.000 75(16.3) 


6.670 0.010 42(9.1) 


12.822 0.000 21 (4.6) 


6.756 0.009 




>5 min 


265 (36.6) 


47(17.7) 


25 (9.4) 


6(2.3) 


2 (0.8) 




CPR duration 


<15 min 


89(12.3) 


87 (97.8) 


274.47 0.000 59 (66.3) 


235.16 0.000 32 (36.0) 


141.21 0.000 18(20.2) 


96.039 0.000 




>15 min 


636 (87.7) 


100 (15.7) 


41 (6.4) 


16(2.5) 


5 (0.8) 




Total adrenaline dose <5 mg 


259 (35.7) 


105 (40.5) 


45.786 0.000 63 (24.3) 


37.584 0.000 32 (12.4) 


21.433 0.000 18(6.9) 


18.717 0.000 




>5mg 


466 (64.3) 


82(17.6) 


37 (7.9) 


16(3.4) 


5(1.1) 





www.wjem.org 



World J Emerg Med, Vol 4, No 3, 2013 



185 



rhythms. Shockable rhythms included VF and pulseless 
VT, and the rest were defined as non-shockable rhythms. 
Neurological outcome at hospital discharge was rated by 
cerebral performance category (CPC) scale: favorable 
neurological outcome (CPC 1-2, CPC l=good cerebral 
performance, CPC 2=moderate cerebral disability) or 
unfavorable neurological outcome (CPC 3-4, CPC 3= 
severe cerebral disability, CPC 4=coma or vegetative). 

CPR strategy 

According to basic requirements of international 
guidelines or consensus, all patients accepted urgent 
CPR attempt consisted of continued chest compression, 
opening airway and breathing support (balloon mask, 
tracheal intubation and mechanical ventilation as 
necessary), rapid defibrillation as required, intravenous 
passageway for injection, adrenaline, and integrated post- 
cardiac arrest care. 

Statistical analysis 

Statistical analysis was performed using SPSS VI 3.0. 
The count data were presented by ratio, the chi-square 
test was used to analyze among groups. Univariate 
logistic regression analysis was performed to evaluate 
factors associated with outcome, and multivariate 
unconditional logistic regression analysis was made for 
significant variables (P<0.05). Variables were screened 
step by step. The significance levels of introducing 
variables were set at a in =0.05, and those of eliminating 
variables were set at a out =0.1. 

RESULTS 

Comparison of outcomes for the patients in 

different factor groups after CPR 

Of 725 patients, 187 (25.8%) had ROSC, 100 
(13.8%) survived to 24 hours, 48 (6.6%) survived to 
hospital discharge, and 23 (3.2%) survived to discharge 
with favorable neurological outcomes. In comparison 
between different relevant factors groups, cardiac 
etiology, shockable rhythms, response time <5 minutes, 
duration of CPR <15 minutes, or total adrenaline doses 
<5 mg group had higher ROSC, 24-hour survival, 
survival to discharge and survival to discharge with 
favorable neurological outcomes (P<0.01); age >60 
group had higher ROSC, 24-hour survival, survival to 
discharge (P<0.01); IHCA group or witnessed by medical 
staff group had higher ROSC and survival to discharge 
with favorable neurological outcomes (P<0.05); previous 
terminal illness/MOF group or traumatic etiology group 



had lower ROSC, 24-hour survival, survival to discharge 
and discharge with favorable neurological outcomes 
(P<0.01); CA during 0 am-6 am group had lower ROSC 
(PO.Ol) and survival to discharge (P<0.05) (Table 1). 

Univariate logistic regression analysis of 

factors related to outcomes after CPR 

In univariate logistic regression analysis, 1 1 variables 
including age, location, time, witness, previous status, 
traumatic etiology, cardiac etiology, first monitored 
rhythms, response time, duration of CPR and total 
adrenaline does were correlated with ROSC (P<0.01 
or PO.05); 8 variables including age, previous status, 
traumatic etiology, cardiac etiology, first monitored 
rhythms, response time, duration of CPR and total 
adrenaline dose were correlated with 24-hour survival 
(P<0.01 or P<0.05); 9 variables including age, time, 
previous status, traumatic etiology, cardiac etiology, first 
monitored rhythms, response time, duration of CPR and 
total adrenaline dose were correlated with survival to 
discharge (P<0.01 or P<0.05). Nine variables including 
location, witness, previous status, traumatic etiology, 
cardiac etiology, first monitored rhythms, response 
time, duration of CPR, and total adrenaline does were 
correlated with survival to discharge with favorable 
neurological outcomes (PO.01 orP<0.05) (Table 2). 

Multivariate logistic regression analysis of 

factors related to outcomes after CPR 

Multivariate logistic regression analysis revealed 
that the independent predicting factors associated with 
ROSC included taumatic etiology, first monitored 
rhythms, duration of CPR, and total adrenaline dose, in 
which taumatic etiology was an unfavorable predictor 
(P<0.01), whereas shockable rhythms, duration of CPR 
<15 minutes and total adrenaline dose <5 mg were 
favorable predictors (P<0.01 or P<0.05). Moreover the 
independent predicting factors associated with 24-hour 
survival included taumatic etiology, cardiac etiology, 
first monitored rhythms, and duration of CPR, in which 
taumatic etiology was an unfavorable predictor (P<0.01), 
whereas cardiac etiology, shockable rhythms, and 
duration of CPR <15 minutes were favorable predictors 
(PO.01 orf<0.05); the independent predicting factors 
associated with survival to discharge and survival to 
discharge with favorable neurological outcomes included 
previous status, cardiac etiology, first monitored rhythms, 
duration of CPR, in which cardiac etiology, shockable 
rhythms, and duration of CPR <15 minutes were 
favorable predictors (P<0.01), whereas terminal illness/ 
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Table 2. Univariate logistic regression analysis on factors related to outcomes after CPR 



Factors 


CPR outcomes 


o 
P 




waiu 


n 
1 


UK 


yj.U/o Ci IOr UK 


Age 


ROSC 


1.001 


0.181 


30.677 


0.000 


2.720 


1.909-3.875 




24-hour survival 


1.210 


0.221 


29.975 


0.000 


3.355 


2.175-5.174 




Survival to discharge 


0.780 


0.304 


6.585 


0.010 


2.180 


1.202-3.955 




Neurologically favourable outcome 


0.736 


0.429 


2.943 


0.086 


2.088 


0.900^1.842 


Location of CA 


ROSC 


0.441 


0.179 


6.093 


0.014 


1.554 


1.095-2.206 




24-hour survival 


0.111 


0.222 


0.250 


0.617 


1.117 


0.724-1.724 




Survival to discharge 


0.320 


0.316 


1.023 


0.312 


1.377 


0.741-2.557 




Neurologically favourable outcome 


1.195 


0.555 


4.630 


0.031 


3.304 


1.112-9.815 


Time of collapse 


ROSC 


-0.809 


0.249 


10.565 


0.001 


0.445 


0.273-0.725 




24-hour survival 


-0.593 


0.313 


3.587 


0.058 


0.553 


0.299-1.021 




Survival to discharge 


-1.096 


0.530 


4.271 


0.039 


0.334 


0.118-0.945 




Nerurologically favourable outcome 


-0.534 


0.626 


0.727 


0.394 


0.586 


0.172-2.001 


Witnessed 


ROSC 


-0.485 


0.181 


7.198 


0.007 


0.616 


0.432-0.878 




24-hour survival 


-0.214 


0.225 


0.901 


0.342 


0.808 


0.520-1.255 




Survival to discharge 


-0.410 


0.320 


1.647 


0.199 


0.663 


0.354-1.242 




Neurologically favourable outcome 


-1.499 


0.624 


5.771 


0.016 


0.223 


0.066-0.759 


Previous status 


ROSC 


-1.150 


0.201 


32.209 


0.000 


0.317 


0.213-0.470 




24-hour survival 


-0.900 


0.255 


12.484 


0.000 


0.407 


0.247-0.670 




Survival to discharge 


-2.762 


0.727 


14.451 


0.000 


0.063 


0.015-0.262 




Neurologically favourable outcome 


-2.663 


1.025 


6.745 


0.009 


0.070 


0.009-0.520 


Traumatic etiology 


ROSC 


-1.584 


0.220 


51.957 


0.000 


0.205 


0.133-0.316 




24-hour survival 


-2.523 


0.429 


34.645 


0.000 


0.080 


0.035-0.186 




Survival to discharge 


-3.537 


1.013 


12.181 


0.000 


0.029 


0.004-0.212 




Neurologically favourable outcome 


-2.740 


1.024 


7.152 


0.007 


0.065 


0.009-0.481 


Cardiac etiology 


ROSC 


1.134 


0.205 


30.737 


0.000 


3.108 


2.081—4.640 




24-hour survival 


1.704 


0.234 


53.181 


0.000 


5.495 


3.476-8.686 




Survival to discharge 


2.016 


0.311 


42.113 


0.000 


7.506 


4.084-13.799 




Neurologically favourable outcome 


2.986 


0.516 


33.450 


0.000 


19.800 


7.199-54.461 


First monitored rhythms ROSC 


1.239 


0.217 


32.512 


0.000 


3.452 


2.255-5.286 




24-hour survival 


1.907 


0.242 


62.184 


0.000 


6.730 


4.190-10.809 




Survival to discharge 


2.684 


0.326 


67.889 


0.000 


14.637 


7.731-27.713 




Neurologically favourable outcome 


3.224 


0.518 


38.695 


0.000 


25.118 


9.097-69.358 


Response time 


ROSC 


0.708 


0.190 


13.860 


0.000 


2.029 


1.399-2.945 




24-hour survival 


u.ozo 




fx <\9 1 
O.JZ 1 


n n 1 1 


1 87fl 
1 .0 /U 


1 . 1 J /— J.UZ^t 




Survival to discharge 


1.467 


0.444 


10.943 


0.001 


4.337 


1.818-10.346 




Neurologically favourable outcome 


1.839 


0.744 


6.108 


0.013 


6.290 


1.463-27.044 


CPR duration 


ROSC 


5.452 


0.723 


58.789 


0.000 


233.160 


56.476-962.596 




24-hour survival 


3.351 


0.276 


147.098 


0.000 


28.541 


16.606^9.053 




Survival to discharge 


3.080 


0.336 


84.010 


0.000 


21.754 


11.260-42.030 




Neurologically favourable outcome 


3.466 


0.521 


44.281 


0.000 


31.994 


11.529-88.792 


Total adrenaline dose 


ROSC 


1.161 


0.176 


43.735 


0.000 


3.193 


2.263^1.504 




24-hour survival 


1.316 


0.224 


34.385 


0.000 


3.727 


2.401-5.785 




Survival to discharge 


1.377 


0.317 


18.902 


0.000 


3.965 


2.131-7.377 




Neurologically favourable outcome 


1.930 


0.512 


14.217 


0.000 


6.886 


2.526-18.775 



MOF was an unfavorable predictor (P<0.01) (Table 3). 

DISCUSSION 

Although resuscitation is evolving rapidly in 
several ways, the overall outcome after CPR is still 
unsatisfactory clinically, and the rate of survival to 
discharge has not been substantially improved since 
2005. [6] As the most severity and complexity of 
pathological state and event, CA patients have to be 
attempted the essential resuscitation so as to ensure each 
link of chain of life. Therefore, to assess the factors 



influencing the outcome of CPR will help to evaluate 
the efficiency of resuscitation. Utstein-style definitions 
and reporting templates have been used while increasing 
effectively the clinical outcomes after resuscitation and 
making great progress toward international guidelines 
or consensus on resuscitation science.' 5 ' 61 In recent years, 
Utstein-style registering templates have been used 
clinically in a few domestic regions. [7 ~ 11] 

The survival rate of patients with traumatic CA is 
poor. [12] A study reported that patients with traumatic 
CA admitted to ICU from ED had a poorer survival 
rate of discharge compared with patients with non- 
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Table 3. Multivariate logistic regression analysis on factors related to outcomes after CPR 



CPR outcome 


Factors 


P 


S.E. 


Wald 


P 


OR 


95.0% C/ for OS 


ROSC 


Traumatic 


-1.278 


0.269 


22.568 


0.000 


0.279 


0.164-0.472 




First monitored rhythm 


0.754 


0.287 


6.903 


0.009 


2.125 


1.211-3.729 




CPR duration 


5.126 


0.734 


48.819 


0.000 


168.293 


39.960-708.771 




Total adrenaline dose 


0.486 


0.231 


4.45 


0.035 


1.626 


1 035-2 556 


24-hour survival 


Traumatic 


-1.702 


0.467 


13.253 


0.000 


0.182 


0.073-0.456 




Cardiac 


0.666 


0.319 


4.373 


0.037 


1.947 


1.043-3.635 




First monitored thythms 


1.380 


0.326 


17.983 


0.000 


3.977 


2.101-7.527 




CPR duration 


3.074 


0.309 


99.108 


0.000 


21.635 


11.811-39.630 


Survival to discharge 


Terminal illness/MOF 


-3.318 


0.744 


19.887 


0.000 


0.036 


0.008-0.156 




Cardiac 


1865 


0.446 


17.503 


0.000 


6.459 


2.695-15.477 




First monitored rhythms 


2.109 


0.417 


25.544 


0.000 


8.237 


3.636-18.659 




CPR duration 


2.587 


0.404 


41.030 


0.000 


13.291 


6.022-29.333 


Neurologically favorable survival to discharge Terminal illness/MOF 


-3.585 


1.130 


10.072 


0.002 


0.028 


0.003-0.254 




Cardiac 


2.638 


0.625 


17.799 


0.000 


13.987 


4.106-47.642 




First monitored rhythm 


2.209 


0.626 


12.467 


0.000 


9.104 


2.672-31.022 




CPR duration 


2.723 


0.616 


19.516 


0.000 


15.226 


4.549-50.961 



traumatic CA, [13] but in 383 traumatic CA patients, 25.8% 
had ROSC, 13% survived 24 hours, 7% survived to 
discharge, and 3% survived to discharge with favorable 
neurological outcomes. [14] In the present study, patients 
with traumatic CA accounted for 39.0% (283/725). Of the 
283 patients with traumatic CA, 10.2% had ROSC, 2.1% 
survived for 24 hours, and none survived to discharge. 
Multivariate logistic regression analysis demonstrated 
that traumatic etiology was an independent unfavorable 
predictor for ROSC and 24-hour survival. The traumatic 
CA patients suffered from severe craniocerebral injury 
and late hemorrhage shock, and 67.5% of them had 
previous MOF/terminal illness, which may result in poor 
outcomes. In MOF/terminal illness patients (278/725, 
38.3%), 13.7% had ROSC, 7.9% survived for 24 
hours, 0.7% survived to discharge and 0.4% survived 
to discharge with favorable neurological outcomes. 
Multivariate logistic regression analysis showed MOF/ 
terminal illness was an independent unfavorable 
predictor for surviving to discharge and surviving to 
discharge with favorable neurological outcomes. 

Different with the reported results [15] , age <60 group 
had poorer outcomes of CPR than age >60 group in our 
study, and traumatic etiology and MOF/terminal illness 
status occupied a larger proportion in age <60 group than 
age >60 group (49.0% vs. 12.6%, 41.6% vs. 29.6%). 
Univariate logistic regression analysis showed that age was 
a relevant factor for ROSC, 24-hour survival and surviving 
to discharge, but multivariate logistic regression analysis 
denied that age is associated with the outcome of CPR. 

Compared with OHCA, IHCA had a 2.52 times 
chance to ROSC and a 8.69 times chance to discharge/ 151 
and had a 1.4 times chance to ROSC and a 3.1 times 
chance to discharge with favorable neurological 



outcomes (P<0.05), but there was no significant 
difference in 24-hour survival or survival to discharge in 
the present study. In a study by Dumot et al, 1 71 CA with 
witness had a 2.2 times chance for surviving to discharge, 
compared with CA without witness. Rafati et al [18] also 
reported the similar observation. Of the 725 patients 
in our study, 97.1% were witnessed, therein 89.4% of 
OHCA witnessed by bystander vs. 99.3% of IHCA 
witnessed by medical staff. Among different witness 
groups, CA witnessed by medical staff had a better rate 
of ROSC and surviving to discharge with favourable 
neurological outcomes than witnessed by bystanders, and 
the worst was no witness (P<0.05). 

Gomes et al 1151 reported that 50% of CA patients in 
a general hospital had cardiac etiology. Herlitz et al [19] 
reported that 15% of 1 105 young adults with OHCA 
had cardiac etiology, and 14.8% of cardiac CA patients 
survived to 1 month. In the present study, 17.4% of all 
725 patients had cardiac CA and they had higher ratios 
of ROSC and surviving to discharge with favorable 
neurological outcomes compared with those without 
cardiac CA. Univariate logistic regression analysis 
showed that cardiac etiology was a favorable predictor 
for ROSC, 24-hour survival, surviving to discharge 
or surviving to discharge with favorable neurological 
outcomes, and multivariate logistic regression analysis 
showed it was a favorable predictor for 24-hour survival, 
surviving to discharge or surviving to discharge with 
favorable neurological outcomes. 

Shockable rhythms were verified not to be a large 
proportion in the initial monitored rhythms. A study [20] 
showed that of 14 420 patients with OHCA, 26% had 
shockable rhythms, and in another study, asystole 
accounted for 42%, and VF or VT, 35%. [15] Herlitz et 
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al [19] reported that 17% of young adults with OHCA had 
VF and 20.8% of them survived to 1 month, and they 
believed that ventricular fibrillation at the arrival of the 
rescue team was an independent predictor of increased 
chance for survival. Rafati et al [18] found that 16% of 256 
patients had VF or VT, and their survival rate of hospital 
discharge was respectively 40% or 25%. In a larger 
number of trials reviewed by Nadkarni et al, [21] in 36 
902 adult CA patients, the prevalence of VF or pulseless 
VT as the initially monitored rhythm was 23%, whereas 
the prevalence of asystole and PEA was 35% and 32% 
respectively, and those with VF or pulseless VT (62%) 
had ROSC, 47% survived 24 hours, and 36% survived 
to hospital discharge. In our study, 106 (14.6%) of 725 
patients showed shockable rhythms in the initial rhythms, 
and 49.1% had ROSC, 40.6% survived for 24 hours, 
29.2% survived to hospital discharge, 17.0% survived 
to discharge with favorable neurological outcomes. 
Multivariate logistic regression analysis revealed that the 
initial shockable rhythm was an independent favourable 
predictor for ROSC, survival at 24 hours, survival 
to hospital discharge and survival to discharge with 
favorable neurological outcomes. 

Hajbaghery et al [22] found that all patients survived 
to discharge and 97.5% of patients with a short-term 
survival had a response within 1-6 minutes, and 81.8% 
of them survived to hospital discharge were resuscitated 
within the first 3 minutes after CA. Gomes et al [15] 
reported that the patients with a response time of <5 
minutes had a 2.53 times chance to survive compared 
with those with a response time of >5 minutes. In our 
study, CA patients with a response time of <5 minutes 
had a higher rate of ROSC, survived for 24 hours, 
survived to hospital discharge, or survived to discharge 
with favorable neurological outcomes, compared those 
with a response time of >5 minutes. 

It was reported that those with cardiac arrest during 
0 am-6 am had a poor ROSC and survived to discharge. 
Patients with CA during 0 am-6 am had also a poor 
outcome after CPR. There was a significant difference 
in 24-hour survival (P<0.01) and survival to discharge 
(PO.05) compared during other periods of time in our 
study. Among them who had cardiac arrest during 0 
am-6 am, 48.6% had traumatic etiology and 52.7% had 
MOF/terminal illness. 

The duration of CPR over 10 minutes, even over 15 
minutes, was reported as an independent unfavorable 
predictor for ROSC and survival to discharge. [141718] 
Hajbaghery et al [22] thought that the duration of CPR 
could be used to assess the response time, the severity 



of patients, and the efficiency of CPR. In our study, the 
patients with a duration of CPR <15 minutes had a better 
outcome of ROSC, 24-hour survival, survival to hospital 
discharge, and neurologically favorable survival to 
discharge. Among all patients who survived to discharge, 
66.7% (32/48) had a duration of CPR <15 minutes, and 
in addition, among all patients who survived to discharge 
with favorable neurological outcomes, 78.3% (18/23) 
had a duration of CPR <15 minutes. Multivariate logistic 
regression analysis showed that the duration of CPR <15 
minutes was a favorable predictor for outcomes of CPR. 

Studies found that less total adrenaline given during 
CPR was a favorable predictor for ROSC. [1517] In the 
present study, the patients with total adrenaline <5 mg 
had a better ROSC, survived for 24 hours, survived 
to hospital discharge, or survived to discharge with 
favourable neurological outcomes, compared those with 
total adrenaline >5 mg (P<0.01), whereas multivariate 
logistic regression analysis showed that total adrenaline 
level <5 mg was identified as a favorable predictor 
for ROSC. Currently, a larger number of trials and a 
randomized controlled trial [23,24] focused on outcomes 
of CA patients whenever adrenaline given or not. 
It was verified that adrenaline administration was 
associated with improved short-term survival (ROSC/ 
being admitted to hospital), but decreased survival to 1 
month/hospital discharge and survival with favorable 
neurological outcome after OHCA. 
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